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(54) Door monitor tor a gaming machine 

(57) A door-monitoring system comprises a power 
supply electrically connected to an oscillator. The oscil- 
lator sends a signal to a junction between a switch to 
ground and a latch circuit. When the switch to ground is 
open, current flows from the oscillator to a set input on 
the latch, thus indicating that connections in the vicinity 



of the switch have been broken or the door has been 
opened. A microprocessor is adapted to receive output 
from the latch circuit and respond appropriately to an 
indication that the connections have been broken or the 
door has been opened. 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention generally relates to 
gaming machines and more generally relates to a door- 
monitoring security alert for a gaming machine. 

BACKGROUND OF THE INVENTION 

[0002] Casino operators rely on a variety of systems 
for maintaining casino security. Where gaming ma- 
chines, such as slot machines, poker or other card game 
machines, keno machines, and the like are used, the 
machines themselves often contain various security 
measures to prevent casino guests and employees from 
tampering with or stealing from the gaming machines, 
and to alert casino operators when tampering or theft 
may have occurred. 

[0003] Gaming machines have a variety of doortypes, 
which allow access to the machine to collect coins, 
make repairs, perform evaluations and updates, and so 
forth. One type of security measure alerts casino oper- 
ators or disables gaming machines when the doors of 
machines have been opened. Some such devices run 
on power from the gaming machine, and if that power is 
interrupted or turned off, tampering or theft may go un- 
detected. In addition, it is possible to tamper with some 
existing door monitor devices by opening the door, dis- 
abling the monitor, and then closing the door. With such 
a device, it is possible to open the door during a routine 
coin collection or machine evaluation and disable the 
monitor so that the door can be opened later to allow 
theft or tampering with the machine. 
[0004] Door-monitoring devices often employ switch- 
es and electronic -latches" which indicate whether the 
switches have been activated. An electronic latch is a 
circuit which, having received one set of inputs, will con- 
tinually give one predefined output until enacted upon 
by a "reset" set of inputs. In a door-monitoring applica- 
tion, for example, such a circuit will continue to show 
that a door has been opened or disable a machine after 
the door has been opened and then closed. 
[0005] One type of prior art door-monitoring device 1 
is shown in FIG. 1 . In this prior art device, a battery 2 is 
electrically connected through a resistor 12 to the "in- 
verted-set" or "S-bar" input 6 of an electronic set/reset 
latch ("S/R latch") 8. The prior art device has a connec- 
tion 1 0 through a switch 4 to ground 1 4 between the re- 
sistor 12 and the S-bar input 6 of the S/R latch 8. The 
S/R latch 8 further contains an "inverted-reset" or "R- 
bar" input 1 6 coupled to a game microprocessor 22, and 
a "Q" output 20 to the game microprocessor 22. The SI 
R latch 8 is powered by a latch power supply 24, which 
may be the battery 2. 

[0006] The prior art door-monitoring device 1 is de- 
signed so that the switch 4 is open when a door to be 
monitored is closed. When the door to be monitored is 



opened, the switch 4 closes, and current flows from the 
battery 2, through the resistor 12 and through the switch 
4 to ground 14. This pulls the S-bar input 6 low, activat- 
ing it. This gives an output signal at the Q output 20, 

5 informing the game microprocessor 22 that the door has 
been opened. This output from the Q output will continue 
until the door is closed and the R-bar input 1 6 is activat- 
ed. In a normal situation where a door would be opened, 
such as during machine maintenance or during collec- 

io tion from a gaming machine, the door would be closed 
afterward and the reset input 16 would be activated, 
thereby informing the game microprocessor 22 that the 
door has been properly closed. The R-bar input 1 6 may 
itself be activated (i.e., given a "0" input) by the game 

*s microprocessor 22 as shown in FIG. 1 . 

[0007] The design of the prior art door-monitoring de- 
vice 1 has a fault, in that if the connections 24 in the 
vicinity of the switch 4 are accidentally or intentionally 
broken at any point, the S-bar input 6 will always stay 

20 high and thus the S/R latch 8 will indicate that the door 
has been closed. Thus, when the R-bar input 1 6 is ac- 
tivated by the microprocessor 22 following the breaking 
of the connection 24, the microprocessor 22 will receive 
a signal indicating that the door has been properly 

25 closed, even if the door is opened and closed a number 
of times following the breaking of the connection 24. 
This design allows for a scenario wherein a gaming ma- 
chine door is legitimately opened, with the connection 
24 being broken while the door is opened. Once the R- 

30 bar input 16 is activated thereafter, unscrupulous per- 
sons could open and close the door at will to access 
coins or the inner workings of the gaming machine with- 
out the microprocessor 22 being automatically in- 
formed. 

35 [0008] There exists a need for a door monitorf or gam- 
ing machines which will continuously operate independ- 
ent of the gaming machine power supply and which pre- 
vents the problem of tampering with the monitor while a 
gaming machine door is opened. 

40 

SUMMARY OF THE INVENTION 

[0009] The present invention comprises a method 
and system for monitoring game machine doors which 

« discloses when a door has been opened or when the 
door monitor has been tampered with. 
[001 0] A door-monitoring method and system accord- 
ing to the present invention uses a small amount of pow- 
er and is capable of operating independent of a gaming 

50 machine power supply. 

[0011] According to one embodiment of the present 
invention, a normally-closed switch is used to indicate 
whether a door is open or closed. Utilizing such a switch, 
the switch is closed when the door is closed, and thus 

55 a circuit is completed. When the door is opened, the 
switch is opened and the circuit is broken, triggering an 
electronic latch output which indicates that the door has 
been opened. When the door is later closed, thereby 
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closing the switch, the electronic latch output continues 
to indicate that the door has been opened until its reset 
input is activated. In one variation of this embodiment, 
the electronic latch output is coupled to a game control- 
ler and the game is disabled when the door has been 
opened or the monitor has been tampered with. 
[0012] In one embodiment of the present invention, a 
door-monitoring signal is provided by a battery connect- 
ed to an oscillator, which is then connected via a nor- 
mally-closed switch to ground. In this embodiment, the 
oscillator assures that power from the battery is not dis- 
sipated quickly, but rather is capable of being used to 
produce a signal for an extended period of time. In one 
variation of this embodiment, one battery may be used 
to produce a signal for a year or more. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] These and other advantages of the invention 
will become apparent upon reading the following de- 
tailed description and upon reference to the drawings in 
which: 

FIG. 1 is a circuit diagram of a prior art door monitor 
circuit; 

FIG. 2 is a circuit diagram of a door monitor circuit 
according to one embodiment of the present inven- 
tion; 

FIGS. 3a and 3b are demonstrative drawings of a 
door monitor switch for use with the present inven- 
tion; 

FIGS. 4a and 4b show the logical operation of an 
electronic latch used in an embodiment of the 
present invention; 

FIG. 5 is a perspective drawing of a gaming ma- 
chine for use with the present invention; and 
FIG. 6 is a circuit diagram of a door monitor circuit 
according to one embodiment of the present inven- 
tion. 

[0014] While the invention is susceptible to various 
modifications and alternative forms, a specific embodi- 
ment thereof has been shown by way of example in the 
drawings and will herein be described in detail. It should 
be understood, however, that it is not intended to limit 
the invention to the particular forms disclosed, but on 
the contrary, the intention is to cover all modifications, 
equivalents, and alternatives falling within the spirit and 
scope of the invention as defined by the appended 
claims. 

DETAILED DESCRIPTION OF THE INVENTION 

[001 5] FIG. 2 shows a circuit diagram for a door mon- 
itor system 26 of the present invention, which provides 
increased security for gaming machines. A door-moni- 
toring system 26 according to the present invention has 
a door monitor battery 28 electrically connected to a low 



power oscillator 30. The low power oscillator 30 drains 
the door monitor battery 28 at a slow rate, and is pref- 
erentially provided with a low duty cycle. For example, 
the low power oscillator 30 may emit pulses with a width 

5 of approximately 250 us at a period of approximately 
100 ms. The duty cycle of the low power oscillator is the 
pulse width divided by the period, and in this embodi- 
ment would be approximately 0.0025. A range of duty 
cycles can be used with the present invention. Duty cy- 

10 cles from approximately 0.0005 to approximately 0.005, 
for example, are effective for use with several embodi- 
ments of the present invention. These low duty cycles 
greatly reduce the effective power available at the out- 
put of the oscillator, which is the key to limiting the power 

'5 dissipation from the door monitor battery 28. The max- 
imum duty cycle is limited by the allowable power dissi- 
pation available from the battery, while noise and inter- 
ference effects limit the minimum duty cycle. The battery 
voltage must be chosen to be compatible with the input 

20 requirements of a latch circuit 52. 

In one embodiment, the output of the oscillator 30 flows 
to a junction 32. Here, the output is split and part of the 
output flows down the alternate door monitor pathway 
34 to another door monitor circuit. The remaining output 

25 flows through a resistor 36 having a resistance of from 
approximately 1 00 Kohms to approximately 1 Megohms 
before reaching a switch junction 38. From here, the flow 
of the output from the oscillator 30 depends on the status 
of the door switch 40, which is preferably a pressure 

30 switch 42 that is automatically activated when a gaming 
machine door 44 is opened or closed, as shown in FIGS. 
3a and 3b. 

[0016] The wiring between the oscillator 30 and the 
latch circuit 52, contained within dotted line box "A" in 
35 FIG. 2, may in one embodiment be printed on one circuit 
board, with wiring to the door switch 40 being the only 
accessible wiring outside of a circuit board compartment 
within a gaming machine. 

[0017] FIG. 3a shows the status of a door-monitoring 

40 pressure switch 42 when a gaming machine door 44 is 
open. The pressure switch 42 comprises a switch acti- 
vator 46, which is in an extended position when the door 
44 is open. As shown in FIG. 2b, when the door 44 is 
closed, the switch activator 46 is depressed. Other 

45 styles of switch may be used such that the switch 40 is 
necessarily closed when the door 44 is in its closed po- 
sition and necessarily open when the door 44 is opened. 
[0018] In one embodiment of the present invention, 
the pressure switch 42 is open when the switch activator 

50 46 is in its extended position corresponding to the door 
44 being open. In this embodiment, when the door 
switch 40 is closed, current flows from the oscillator 30 
through the resistor 36 to ground 48 rather than to an 
"S" input 50 on a latch circuit 52. The latch circuit 52 is 

55 connectedto a power source 53, whichmay bethedoor 
monitor power supply 28. The significance of the current 
flow through the switch 40 can be more thoroughly un- 
derstood by examining the logic of a latch circuit 52 as 
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shown in FIGS. 4a and 4b. 

[0019] FIG. 4a shows the logical behavior of a latch 
circuit 52 created with cross-coupled logical NOR gates 
as is known in the art. A latch circuit 52 for use with the 
present invention includes at least two logical inputs and 
one or more logical outputs. The logical inputs of a latch 
circuit for use with the present invention include the set 
or "S" input 50 and the reset or " R" input 54. The logical 
outputs include at least a first logic or "Q" output 56 and 
optionally include a second, inverted logic or "Q-bar" 
output 58. FIG. 3a shows lines extending from the S and 
R inputs and the Q and Q-bar outputs corresponding to 
their logical behavior. A line moving from high to low rep- 
resents a move from a logical 1 to a logical 0, and a line 
moving from low to high represents a move from a log- 
ical 0 to a logical 1 . As shown in FIG. 3a, a latch circuit 
52 created with cross-coupled NOR gates gives a pos- 
itive or "logical 1" at the Q output 56 when current suf- 
ficient to create a logical 1 input flows to the S input 50, 
so long as a logical 0 is being input to the R input 54. 
This logical 1 at the Q output 56 continues even if the S 
input 50 reverts to a logical 0, and will only revert to a 
logical 0 output if the R input 54 is changed to a logical 
1 (i.e., when a reset switch is activated or when a reset 
signal is sent from a game microprocessor 60). To avoid 
malfunctioning of the latch circuit 52, it is pre-set so that 
logical 1 inputs at the S input 50 and R input 54 result 
in logical 0 outputs at both the Q output 56 and the Q- 
bar output 58. Otherwise, the Q-bar output 58 always 
gives the logical inverse of the Q output 56. This is fur- 
ther illustrated in FIG. 3b, which is a truth table showing 
this logical behavior. 

[0020] The logical behavior of the latch circuit 52 as 
used in the door-monitoring system 26 allows casino op- 
erators to be informed when a gaming machine door 44 
has been opened or when the system 26 has been tam- 
pered with. In the preferred embodiment, when the gam- 
ing machine door 44 is closed, the door switch 40 is 
closed. When the door switch 40 is closed, current from 
the oscillator 30 is directed to ground 48 and thus the S 
input 50 remains at a logical 0. When the door is opened, 
the current from the oscillator 30 passes through the 
switch junction to the S input 50, thereby setting the Q 
output 56 of the latch to a logical 1 , as described above. 
This logical 1 output proceeds to a game microproces- 
sor 60. 

[0021] The game microprocessor 60 carries out and 
delivers instructions dealing with the play, display, and 
other operations of a gaming machine 62 as shown in 
FIG. 5. The game microprocessor 60 may react to the 
logical I output in a number of ways. For example, the 
game microprocessor 60 may disable the game while a 
logical 1 exists at the Q output 56, or it may activate an 
indicator to inform a casino operator that the machine 
door 44 has been opened. 

[0022] This embodiment of a door-monitoring system 
26 has the advantage of proceeding to give a logical 1 
input at the S input 50 even if the connections 61 in the 



vicinity of the door switch 40 are tampered with. Be- 
cause any loss of connection in the vicinity of the door 
switch 40 will be the equivalent of the door switch 40 
being open, current from the oscillator 30 will continue 

5 to flow to the S input 50, thereby indicating that the door 
44 is "open" and providing a logical 1 output at the Q 
output 56. Thus, anyone who believes he or she is dis- 
abling the door switch 40 by cutting the connections 61 
will actually be perpetuating a signal that the door 44 is 

10 open, prompting service or other action by casino oper- 
ators or security personnel. 

[0023] The total power consumed by one embodi- 
ment of the door-monitoring system of the present in- 
vention adapted to monitor eight doors is approximately 
*5 50 u.W. 

[0024] In one embodiment of the present invention, 
the latch circuit 52 may be comprised of cross-coupled 
NAND gates as known in the art. In such a circuit, in- 
verters could be provided at the S input 50 and the R 

20 input 54 to preserve the behavior of the circuit for use 
with the present invention. The microprocessor 60 may 
also be programmed to react differently to outputs, and 
may be connected to either the Q output 56 or the Q- 
bar output 57 of the latch circuit 52. 

25 [0025] Turning now to FIG. 6, a circuit diagram for a 
two-door-monitoring system 64 according to one em- 
bodiment of the present invention is shown. The system 
64 is adapted to monitor two door switches, a first door 
switch 66 and a second door switch 68. It will be under- 

30 stood that the monitoring system 64 can be scaled up- 
ward to monitor more than two doors or downward to 
monitor only one door. In FIG. 6, connections to 
"VBATP represent connections to a battery 70. 
[0026] The monitoring system 64 is powered by a 

35 monitoring system battery 70. The active element is a 
low power comparator circuit 74. In one embodiment, 
the low power comparator is a Maxim MAX91 7 integrat- 
ed circuit. The battery 70 is connected through a power 
input resistor 72 to the "+" input 73 of the low power com- 

40 parator 74. In one embodiment, the power input resistor 

72 has a resistance of approximately 4.7 MSI. The °+" 
input 73 of the low power comparator 74 and the output 
76 of the low power comparator 74 are connected in par- 
allel with afirst oscillator resistor78. In one embodiment, 

45 the first oscillator resistor 78 has a resistance of approx- 
imately 4.7 MB. The connection between the "+° input 

73 of the low power comparator 74 and the output 76 of 
the low power comparator 74 is connected to ground 80 
through a first oscillator grounding resistor 82. In one 

so embodiment, the first oscillator grounding resistor 82 
has a resistance of approximately 4.7 MQ. 
[0027] The "-" input 84 of the low power comparator 

74 is connected through an oscillator grounding capac- 
itor 86 to ground 80. In one embodiment, the oscillator 

55 grounding capacitor 86 has a capacitance of approxi- 
mately 0.3nf . The "-" input 84 of the low power compa- 
rator 74 is further connected through a second oscillator 
resistor 88 to the output 76 of the low power comparator 
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74. The connection through the second oscillator resis- 
tor 88 is in parallel with a connection through a third os- 
cillator resistor 90 and an oscillator diode 92. In one em- 
bodiment, the second oscillator resistor 88 has a resist- 
ance of approximately 4.7 M£2, the third oscillator resis- 
tor 90 has a resistance of approximately 1 0 kn, and the 
oscillator diode 92 is an "IN4148" diode. 
[0028] The output 76 is connected through an oscilla- 
tor test point 94 to a branching juncture 96. In the two- 
door embodiment 64, one branch serves to monitor a 
first door switch 66 and a second branch serves to mon- 
itor a second door switch 68. In the first branch, the 
branching juncture 96 is connected through a first switch 
resistor 98 past a first switch capacitor 1 00 to ground 
80, further past the first door switch 66 to ground 80, 
further past a first door switch test point 1 02 to a set 
input 104 of a first door-monitoring latch circuit 106. In 
one embodiment, the first switch resistor 98 has a re- 
sistance of approximately 1 00 kfi, the first switch ca- 
pacitor 1 00 has a capacitance of approximately 470 pf , 
and the first door-monitoring latch circuit 106 is com- 
prised of two cross-coupled 74HC02 NOR gates and is 
connected to a battery power supply 70. 
[0029] The "inverted-Q" or "Q-bar" output 108 of the 
first door-monitoring latch circuit 106 is connected 
through a first door switch isolation diode 1 1 0 and to the 
microprocessor. 

[0030] The R input 116 of the first door-monitoring 
latch circuit 106 is connected to a reset juncture 118. 
The reset juncture is connected through a reset resistor 
120 to ground 80 and is further connected to the micro- 
processor. 

[0031] In the second branch from the branching junc- 
ture 96, the branching juncture 96 is connected through 
a second switch resistor 124 past a second switch ca- 
pacitor 126 to ground 80, further past the second door 
switch 68 to ground 80, further past a second door 
switch test point 1 28 to a set input 1 30 of a second door- 
monitoring latch circuit 132. In one embodiment, the 
second switch resistor 124 has a resistance of approx- 
imately 1 00 kQ, the second switch capacitor 1 26 has a 
capacitance of approximately 470 pf, and the second 
door-monitoring latch circuit 132 is comprised of two 
cross-coupled 74HC02 NOR gates and is connected to 
a battery power supply 70. The latch circuits 106 and 
132 may be printed on one circuit board as shown by 
the dotted box "C." 

[0032] The Q-bar output 1 34 of the second door-mon- 
itoring latch circuit 132 is connected through a second 
door switch isolation diode 136 and further through a 
second door switch output resistor 138 to the juncture 
1 1 4. In one embodiment, the second door switch output 
resistor 1 38 has a resistance of approximately 1 k£2. The 
R input 140 of the first door-monitoring latch circuit 1 06 
is connected to the reset juncture 118. 
[0033] While the present invention has been de- 
scribed with reference to one or more particular embod- 
iments, those skilled in the art will recognize that many 



changes may be made thereto without departing from 
the spirit and scope of the present invention. Each of 
these alternative embodiments and obvious variations 
thereof is contemplated as falling within the spirit and 
5 scope of the claimed invention, which is set forth in the 
following claims. 



Claims 

10 

1 . A door-monitoring system for a gaming device, said 
system comprising: 

a battery powering a low-power oscillator, said 
is low power oscillator being coupled to an S (set) 

input of an S/R latch; 

a switch connected to ground at a first end and 
electrically coupled between said oscillator and 
said S input at a second end, said switch being 
20 switched by a door on said gaming device such 

that the switch is open when the door is open; 
and 

a reset switch coupled to an R (reset) input of 
the S/R latch. 

25 

2. The door-monitoring system of claim 1 wherein said 
low-power oscillator has a pulse width of approxi- 
mately 250 us and a period of approximately 1 00 
ms. 

30 

3. The door-monitoring system of claim 1 wherein a Q 
output of the S/R latch is coupled to a game micro- 
processor. 

35 4. The door-monitoring system of claim 3 wherein the 
game microprocessor is adapted to disable the 
gaming device if the Q output of the S/R latch indi- 
cates that the door has been opened. 

40 5. The door-monitoring system of claim 1 wherein a Q 
output of the S/R latch is coupled to a light emitting 
diode and provides current sufficient to activate the 
light emitting diode. 

45 6. A method for monitoring one or more doors in a 
gaming device comprising: 

providing a battery adapted for powering a low- 
power oscillator, 

so providing an electrical connection between the 

low-power oscillator and one or more S (set) 
inputs of S/R latch circuits; 
providing a switch on every door to be moni- 
tored, the switch being connected between the 

55 electrical connection to the S inputs and 

ground; and 

monitoring one or more doors via Q outputs 
from the latch circuits. 



5 



7. The method of claim 6 wherein the Q outputs are 
electrically connected to a gaming device micro- 
processor. 

8. The method of claim 6 wherein the Q outputs are s 
electrically connected to light emitting diodes and 
are adapted to provide sufficient current to activate 
the light emitting diodes. 

10 
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